Ferric species equilibrium of the giant extracellular hemoglobin of Glossoscolex paulistus in alkaline medium: HALS hemichrome as a precursor of pentacoordinate species.
The present work is focused on the complex ferric heme species equilibrium of the giant extracellular hemoglobin from Glossoscolex paulistus (HbGp) in alkaline medium. EPR, UV-vis and CD spectroscopies were used in order to characterize the ferric heme species formed as a consequence of the medium alkalization as well as the oligomeric changes occurring simultaneously with heme transitions. EPR experiments allowed us to characterize the different hemichrome species in equilibrium, illustrating the small difference in spin state of this species and the complexity of the equilibira involving hemoglobin ferric species. The results emphasize the importance of the alkaline oligomeric dissociation, which is decisive to promote the heme ferric species transition as function of the increase in water accessibility to the heme pocket. In fact, the oligomeric dissociation in alkaline medium is a consequence of the intense electrostatic repulsion between anionic charges on the protein surface, since the isoelectric point (pI) of this hemoglobin is acid. This explains the more drastic aquomet-hemichrome-pentacoordinate species transition in alkaline medium as compared with the acid medium. However, these heme species transitions are not completed, i.e., the appearance of new species does not mean the total consumption of the precursor species. This equilibrium complexity is associated to the effective influence of oligomeric arrangement of this whole hemoglobin, which present 144 molecular subunits. The acid pI is probably an important factor to the structure-activity relationship of the giant extracellular hemoglobins.